In this paper we investigate the relation between the observed mass levels of baryons and mesons as well as the resonance levels in pion-nucleon and kaon-nucleon reactions and the various configurations of particle states derived from Ikeda-Ogawa-Ohnuki's symmetry theory which is based on Sakata's composite particle model. It is found that there is a close correspondence between the theoretical levels and the experimental evidence. § 1. Introduction
In order to understand the success of the Nakano-Nishijima-Gell-Mann scheme for the strongly interacting particles on the realistic ground, Sakata 1 ) has proposed the idea of the composite particle model for elementary particles. According to his composite theory, only proton, neutron, A-particle and their antiparti·· cles are assumed to be the basic particles and other mesons and heavy unstable hyperons are compound states composed of these basic particles.
Due to the lack of knowledge about the dynamics of composite particles which probably needs an essentially new law yet unknown, very few analyses have been made so far to develope the composite theory concretely. Now, in his original article, Sakata compared the introduction of A-particle as a fundamental particle to the introduction of neutron in the early stage of the history of nuclear theory. Along this line of thought Matumot0 2 ) considered that the mass levels of mesons and baryons other than proton, neutron and A-particle, as well as the resonance levels of pion-nucleon scattering, have a similar significance to what the nuclei and the resonance levels of nuclei have in low energy nuclear physics, and he proposed the semi-empirical formula for these mass levels. The formula given by Matumoto seems to be naive and phenomenological, but we fe~l that the investigation in his way will be rather effective at the present stage of the composite particle theory and that a certain clue to the future development must be obtained in this way.
Recently Ikeda, Ogawa and Ohnuki 3 ) have made a forward step in the development of Sakata's idea. Ogawa supposed the existence of a certain kind of symmetry amonc; proton, neutron and A-particle in Sakata's composite modeL He first assumed that in the limiting case of the equal mass the physical laws are invaria~lt under the exchange between any pair of proton (p), neutron (n) and A-particle (.If) , and constru<;ted a theory of three-dimensional unitary transformation in col-
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laboration with Ikeda and Ohnuki Then they took account of the mass difference between A-particle and nucleon. This new symmetry is very attractive, since it seems to have abstracted some important aspect of Sakata's composite model. In this theory new quantum numbers are automatically introduced by which various configurations of particle states are systematically classified. Thus in order to see the contents of the new theory it is very necessary to clarify how the newly obtained levels of particle state correlate with those found in nature.
In this pap2r we shall investigate what relations may exist between the theoretical levels derived from the 1-0-0 theory and the experimental evidences, and attempt to find out simple laws hidden in nature. We discuss the theory up to five-body conngurations. This will cover the energy region where the reliable experiments have been or will be performed in the near future.
As we see in the following, rather remarkable correspondence seems to exist between the 1-0-0 theory and the experimental facts. This suggests us that Sakata's composite particle model has obtained another strong evidence and the 1-0-0 theory based on the composite particle model may be a very prospective one in understanding the nature of strongly interacting particles and their interactions.
In section 2 we discuss the mass formula which we use as the means for the comparison of the theory with the experimental data. In sections 3 and 4 we give the discussions on the fermion states and boson states respectively. The final section is devoted to the summary and discussion of the results. The explicit expressions of the configuration up to five-body system which are necessary for the analyses in sections 3 and 4 are given in Appendix I. In Appendix II we summarize the theoretical and experimental values of the masses of the states. § 2. Mass formula for the composite particles
In discussing the relations of the theoretically expected states with the experimental data, we shall mainly examine their energy level, since it is the most easily obtainable information.
In the 1-0-0 theory the basis vector of an irreducible constituent of the (m+n)-body system consisting of rn particles and n antiparticles will be expressed as (1) 1 2 whel'e X, X and X are proton, neutron and A-particle, and X, X and X are their 1 2 3 antiparticles respectively
Information about C (i h i 2 , "', im ; jb j2, "', in) will be obtained from Appendix I. Now we assume that the mass of the particle corresponding to this basis-vector is given by
J1 J2 jn
h h jn where m (X X··· X X x··· X) is the mass of the "sub-particle" X X.,· X X X··· X.
In applying this formula we further assume that the mass of sub-particle IS independent of M, M' and I, where M and M' are the quantum numbers specifying each irreducible constituent, and I is the isotopic spin. We also assume in the following analysis that there is no spin dependence in the mass value of sub-particle.
In the following discussion we neglect the mass difference between proton and neutron (we express proton and neutron by common symbol N), which results in giving the same value to all the particles belonging to a charge multiplet. Now the problem is to find out the masses of "sub-particles" This will not be supplied directly from experiment except in few cases. For its rough evaluation we propose the following mass formula which is analogous to Matumoto's but contains a little simplification,
In the above Formula (3) JJlN(JJlA) is mass of nucleon (A-particle), and llN(nA) and n"N (n-A) are the number of nucleon (A-particle) and antinucleon (anti A-particle) respectively. llNN, etc., are the numbers of nucleon-antinucleon pairs in "sub-particle ", etc. We call this formula the "two-body approximation" together with (2) for the mass of composite particle. In Formula (3) V(N.ii) and LlV are determined so as to give the experimental masses of pion and kaon correctly. This mass formula differs from Matumoto's in that this is a two-parameter formula (V(N N) and LlV) instead of Matumoto's three-parameter formula (V(NN) , VC2VA) and V(AA». In Matumoto's formula the" binding energy" V(AA) of A-A bond is determined so as to fit the mass of 8 -particle, but here in the new formula it is the linear extrapolation of V(J.VA) value. The reason for taking this is that V(AA) (= -V(AA» will be approximately given by
where
, and 11m is A-particlc-· nucleon mass difference. We have no reason to believe that the value of V(AA) determined from the mass of S-particle gives a better estimate to the real value than the above linear extrapolation, since it is hardly probable that the mass of 8 -particle is correctly given by the two-body approximation, as will be seen in the case of (1=3/2, J = 3/2) resonance of 7!-N scattering at 190 Mev laboratory pion kinetic energy. The most reliable value will be supplied by the mass of lIoll-meson if we can know it by experiment. Our intention to take (3) is not to reduce the Mass Le'l'els of 1JaryOli~ and Mesons number of parameters, but to extract simple relations among the masses of particles and emphasize that in the limiting case of equal mass of A-particle and nucleon there must be no mass split in Formula (3).
In the following discussion when we apply this formula, it will always be necessary to take into account the theoretical error of the order of about 200 l\1ev.
Notations for states
We use the following notations to represent fermion and boson states. For a fermion we write like F,/ (S, I) where subscript j expresses the number of particles plus antiparticles of which the fermion is composed, and we denote by superscript i the class to which this particle belongs (each class correspor:ds to each irreducible constitent, see Apppendix I). S and I in the bracket are its strangeness' and isotopic-spin. These notations will supply enough information for finding the explicit configuration which is given in Appendix 1.
For boson we use similar notation B/ (S, I), the meaning of the suffices being the same as before. § 3. Fermions In this section we discuss the fermion states of baryon number 1. Many experimental data will be available for these states and we can expect interesting results.
3-1. The system of one baryon
p, n and A belong to this. These are the basic particle from which all the particles are constructed. We have nothing to say about it at present except that the physical nucleon and A-particle are, of course, the superposition of one-body state, three-body states, etc., having the same 1\1(=3/2), M'(=5/2), spin and parity. (-I,I) are the same as is easily seen from their configurations and mass formula. So the observed l'-particle could be F/( -1,1) or F 3 3 ( -1, 1) particles or possibly their mixture. Because they belong to different classes, they mayor may not have different spin-parity. The present experimental data seem to support spin 1/2 for l'-particles. They might have different parity, if they both have spin 1/2. In future we may be able to find such a complexity of ~'-particles.
3-2. The system of two baryons and one antibaryon
(ii) Resonance states in n-N scattering In the experimental data of n-N scattering below 1 Bev it is observed that there exist three resonance states, the well-known (3/2, 3/2) We assign F3 I (0, 3/2), F3 3 (0, 1/2) and F3 1 (0, 1/2) to these resonance states respectively. The consistency of this assignment will be supported by the following fact. The masses of these states are given by the following expressions from Formula (2), ** In this paper we take the total energy in the center of mass system at resonance as the mass of the "particle" corresponding to the resonance level. Strictly speaking, this is not correct. We must take account of the energy shift between the actual resonance energy and the level energy.
See, for example, J. M. Blatt and V. F. Weisskopf, Theoretical Nuclear Physics, Chap. VIII, London.
We thank Prof. S. Hayakawa for his calling our attention to this fact. However, we do not consider this problem here, since the discussion of this problem about all observed resonance states is practically impossible now, and the arguments of the present article will not suffer essential change from it.
(iii) Resonance states in K-N scattering The K-N scattering experiments are still at preliminary stage, so the expenmental information is rather poor and not definite, unlike the -;;:-N case. We have two states which would be observed as resonance states in K:-N scattering. They are F3 3 (1, 0) and F/(l, 1). These two states having 1=0 and 1=1 are energetically degenerate. * We think it will be appropriate to assume that these states contribute to the resonance-like behavior around 200 Mev laboratory kaon kinetic energy in K+ ~n scattering,4)** if the resonance really takes place there, since this will be the lowest resonance level of K-N scattering and the strange particle having strangeness 1 and mass < mN+mI( (mf( is the mass of kaon) has not so far been found. The experimental clarification of degeneracy of these resonance states is very interesting, since we have not had such levels before.
(iv) Resonance states in K-N scattering In the K--p scattering it is observed that the elastic cross section at very low energy region is very large.
)
At 25 Mev of laboratory kaon kinetic energy it is even four times of K+ -p cross section and it gradually decreases as the energy increases. This feature has been discussed by many authors. Among others Matthews and Salam 5 ) have proposed the existence of a resonance state at 25 Mev. We also maintain this is the case and assume that this corresponds to the state of 1=0 in class 1, F/ (-1; 0) . In order to confirm this, it is necessary to perform the experiment of K--n elastic scattering and to see that no resonance occurs III this process.
(v) Empirical mass formula for the three-body system of two baryons and one o~ntibaryon We have not discussed much about the absolute value of mass of each level or the relation of the value predicted by the two-body approximation with the experimental value. The values calculated with use of a two-body approximation are given in Appendix II, together with the experimental values. It gives a fit to the experimental data within the error of 200 Mev. This may be satisfactory agreement if we remember the roughness of the argument. In order to look further into the problem of energy levels, it is required to have the knowledge of the details of the construction of these levels and the mechanism of the interactions.
Here we shall refer to a notable feature which is observed in the difference between the predicition of two-parameter formula and the experimental data. It is
V(NJ.VA) ~V(NAN)
* These resonance levels and their energy degeneracy have been emphasized by Matumoto 2 ) as the important consequences of Sakata's composite model and Matumoto's mass formula.
** The present K+ +n--'7Ko + i> data do not show such a resonance feature. This is very interest· ing in connection with the degeneracy of 1=0 and 1=1 states. However, the experiment in thi~ case seems to be rather difficult Further investigation will be expecteci to clarify this [Joint 
If we choose U and LtU appropriately, the fit of this formula to the present experimental data can be made within 50 Mev. Of course the above expression (6) is one example of representing the experimental data in correlation with Formula (3).
It will be interesting here to note some possible contents which are involved in (i) The correction may arise from the fact that we use the parameters adjusted to the data of the one-body system and two-body system. Even if the twobody approximation is a very accurate one, the contribution of the higher configuration states to the lowest configuration state will not be so simple as to be expressed by the" effective" two-body approximation.
(ii) The three-body forces might be present. This can be probable since the phenomena under discussion are at short distance.
(iii) There may be spin-dependence in the energy value of sub-particle. However, this does not seem to be large if we remember the fairly good agreement of mass Formula (2) with the resonance levels below 1 Bev in rr-N scattering. We need precise values of the masses of these levels in order to obtain more definite conclusion of the problem (d. footnote of page 666).
(iv) The correction to the configuration coefficients due to A-particle-nucleon mass difference, since the configuration coefficients used in the discussion of this section is obtained for the case when nucleon and A-particle have the same mass. This will be the second order correction to the mass difference . configuration will not be similar for particle and antiparticle. (For example, in the sub-particle n n 11, we may expect that neutron-neutron distance is longer than neutron-antineutron distance).
k We probably could not explain VeX X X) in terms of the particular one of these
causes. This seems especially true for the case (ii). It is noted that the two-body approximation gives lower values for ordinary particles, while it gives higher values for strange particles.
We have not so far discussed the logical consistency of the results obtained 1) . This is apparently contradictory with the fact that all of the states belonging to the same class must have the same spm and parity. We do not know now what implications such an inconsistency has. We might think that the interaction responsible for the A-particle-nucleon mass difference has an unusual character, and make a change in spin and parity of the state.
In connection with this we remark one interesting feature of the three-body k binding energy V (X X X) . It does not give the same mass for all states of a class i ,j even if we make Llm=O.*'** If this is really the case, it suggests a very interesting fact that we may not be able to switch on the interaction responsible for A-N mass difference adiabatically. This interaction induces a change in spin and parity of the system, still leaving the original configuration nearly unaffected. We have not met such a peculiar kind of interaction before. This paradox s~ems to have a profound meaning and needs further investigation.
Finally we shall emphasize that we have a necessary and sufficient number of states to explain the experiments and there do not appear surplus states which can not be related with the experimental evidences, so far as the present experimental data are concerned. This is one of the reasons why we have neglected the threebody configurations having the same M and M' as those of one-body.
3-3. The system of three baryons and two antibaryons
There are 3 5 = 243 states in the five-body system. In these 243 states the essentially new states which have different M and M' from those of one-body and three-body system are 105. These 105 states are the states belonging to the classes 1, 4, 6, and 10. It is noted that particles of class 10 are physi~ally indistinguishable from those of class 6 (See Appendix I).
In discussing these states the experimental data available for comparison are too scanty yet, except for a few cases, and also we can give only crude theoretical * There is no trouble to assume that the states having the same mass in the limit of Jm=O must have the same spin-parity so far as the present experimental data are concerned.
** It will be interesting to see that the mass of (3/2,3/2) level of n-N scattering is the same with that of E-particle in the case Jm=O.
This may still suggests that E-particle is spin 3/2 particle», although the strictness of the argument is somewhat weakened. Similarly, the mass of the resonance states in K-N scattering at about 200 Mev coincides with the mass of ,l'-particle in the limit of Jrn=O. This suggests that 200 Mev resonance states have J =1/2. This is consistent with the present experimental elata.
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i) New particles Several new particles may appear in this five-body configuration, but the number of new particles is not so large as one might expect. The possible states which might be observed as new particles are F5 4 (-3 2) . Of these particles our feeling is that the states with strangeness -3 will be observed as particle, but it is questionable whether the states with strangeness -2 and -1 will be realized not as resonance states but as meta-stable particles. In this respect two-parameter Formula (3) is not so adequate, since it gives value too critical for such a discussion.
If the experiments can detect new particles in' future, these new particles will be abovementioned particles. The states with strangeness >1 will appear with large mass, so they will be observed as resonance states in kaon-nucleon scattering or kaon-hyperon scattering. The estimation of the energies of these states by the two-parameter formula seems to give a little lower value than that of the experimental observation if we associate these theoretical levels with the resonance-like behavior around 1.3 Bev. However, such a difference is to be expected, since even in the case of three-body system we have already met the situation that the experimental data of 77:-N scattering is higher than the theoretical value of Formula (3) by about 150 Mev.
For the mass of five-body state, it will be interesting to n~ake the following estimation. The mass of a sub-particle, for example, 1Jl (NNNNN) , IS gIven III the case of two-body approximation as follows,
m(NJ.VNNN) =m(NNN) +m(J.VN).
In this equation we make some correction to the two-body approximation. In the right-hand side of the above Equation (7) we replace the theoretical value given by two-parameter Formula (3), 1JZ (NNN) , by the experimental value, 1JZ exp (N1Vl\f) J i. e., the total energy in center of mass system of (3/2, 3/2) resonance in 77:-1\1
Applying a similar method in the case of m(NNANA),* we obtain a new value which gives remarkable fit to the experimental value of the resonance around 1.3 Bev. These values are given in Appendix II.
Of course, we have no assurance that this procedure will always give good results. By applying the similar method to 1=1/2 case, we find the existence of resonance states at about 1.7 Bev and 2.2 Bev laboratory pion kinetic energies. The experimental data are very poor at this energy region. We must wait for the future experiments.
These resonance states in pion-nucleon scattering IS gIven in Fig. 1 , together with the present experimental data. (8) for the five-body system, and the levels indicated by thin lines are those of Formula (3) 
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: The experiments of K+ and K-scattering by nucleons are at the preliminary stage, and we have not reliable data with which the theoretical prediction is to be compared. At present we may say at most that the gross structure of the energy spectrum of the present experimental cross section may not be inconsistent with the theoretical predictions. The theoretical levels are given in Figs. 2 and 3 with the experimental K-N and K-N scattering cross sections.
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The whole scheme of fermions up to the five-body system is summarized in Fig. 4 . than m "resonance states", since the experimental information about the latter is at present scanty. * Thus the estimation of the masses of these composite states becomes much more important for discussing which levels are stable against rapid decay. However, our knowledge about this point is confined to the two-parameter formula.
The two-parameter formula always gives value too critical for such a discussion and we cannot very well base our discussions on it, except in a fe\\! cases in which the instability of states seems to be rather apparent. The remaining two states are strangeness 0, iso-scalar particles, B/ (0, 0) and For such mass the nO! decay into two pIOns, three pions and four pIOns are energetically possible. This implies that nO! would 
4-1. The system of one baryon and one antibaryon
B22 (0, 0I :Bl (0, 0) 1 -- 1 1 _ _ 1 ,Bl (-1, 1/2) 'Bl (1, 1/2) , 1000 =.--=-=..1------_ L ----------L -------,
8=2
The indicated levels are those of Formula (3). at Princeton University on October 6, 2015 http://ptp.oxfordjournals.org/ Downloaded from decay rapidly whatever its spin and parity may be, and will not be observed as a particle.
nOli is more interesting. Its theoretical value, 377 Mev, is surprisingly close to our previous estimation of the mass of " second neutral meson ,,* from K';3 electron energy spectrum. 6 ) nOli must be 0-or 1+ in order to be observed as a particle. Besides this reason, we have also another reason to be interested in nOli. nOli is not a characteristic state to the system of one baryon and one anti-baryon. The corresponding lowest configuration state having M = M' = 0 is the "vacuum". So the argument that nOli will not exist may be possible. We do not know whether nOli would exist or not. The investigation of this problem will serve for the clarification of the essence of the "vacuum".
4-2. The system of two baryons and two antibaryons
Among the 3 4 = 81 states, the new states characteristic of the four-body system are 47. The interest in the four-body system is of course in the point how many states will appear as new particles. For the discussion of this problem, it is ne· cessary to have correct information about the spin, parity and mass of these states. About these points, to our regret, we have no information except the rough estimation of mass by two-parameter formula. Some of them seem to be stable against In this paper we have analysed the relations between the theoretical predictions of Ikeda-Ogawa-Ohnuki's theory and the experimental evidences about the levels of baryon and meson system. And we have found that a rather close relation may be established between them, as far as we are concerned with the reliable experimental data. We have more interesting predictions for which we do not yet have definite experimental data but more accurate experimental investigations is now expected to proceed. About these predictions we shall emphasize the importance * This value may be a little larger, if we attempt the explanation of the behavior of K+p3 energy spectrum by the contribution of the mode K+"gl-7n OIl +e++JI as was examined in our previous article. However, the present estimation about the mass of AA sub-particle may contain an error. Whether nOli be the main cause for the bimodal ferture of the K+ p3 spectrum or not, the leptonic three-body decay of K-meson seems to be the unique process which gives the information about nOli in the decay process, if it exists. of the following points, of which experimental clarification is yet insufficient (a) 1=3/2 resonance states in n+-p scattering around 1.3 Bev laboratory pion kinetic energies
It is a very interesting problem whether we can clearly separate the present prolonged resonance into three peaks by experiments, as once occurred in 1=1/2 resonance below 1 Bev. Since the spacing between levels is relatively small, it might not show clear separation of each resonance state.
(b) 1=0 and 1=1 resonance in K-N scattering at relatively low energy (--200 Mev laboratory kaon kinetic energy)
Experimental information about these levels is relatively scanty These levels are particularly interesting, since the levels having different isotopic spm are energetically degenerate.
(c) 1=0 resonance of K-N scattering at extremely low energy It will be very important to confirm our assumption that the level is of 1=0
by K--n scattering experiment.
(d) Among the new particles whose existence is expected, we are particularly interested in nO". Information about the mass of nO" will give us a more accurate value for the A-A binding energy. Its relatively small mass may rather facilitate our experimental detection.
It is possible to construct the states with higher configuration in the 1-0-0 theory than those we have discussed so far. In the case of fermion there will appear a large number of states which are to be related to resonances in very high energy nuclear reactions. However, the spacing between these higher levels will become smaller, and furthermore the intermixture of levels of the higher configuration states and the lower configuration states might occur. Then we shall recognize them not as individual resonance peaks but as very broad resonance with no peaks.
Among the states of many-body systems we may also have new hyperons with large negative strangeness and mesons with large strangeness, but it will be very hard to find them by experiment since their masses are expected to be very large.
In this paper we have not given the conventional field theoretical arguments for these levels, especially for resonance states. It might be a very difficult problem for the current theory to give the explanation of the independency (or very weak dependency) on M, M', 1 and J (spin of particle) of the mass of sub-particle. These curious simplicities together with the spin-paradox pointed out in section 3 suggest us the need of drastical changes in our way of thinking and necessity of a new approach to the problem.
Even if the situation does not need any drastical change and usual mesodynamics has any meaning, we are very doubtful whether such a theory with Yukawa type interaction can succeed in explaining the many resonance levels observed in high energy reaction. If the discussion given in this paper is correct, the states observed as particles and resonance states are the characteristic states which have M and M' different from those of lower configurations, and it will not be easy to construct such irreducible states from the theory in. which the formation of particular mesons and baryons has already occurred. Or it will be very difficult to separate the essentially new states that are responsible for the resonances even if such theory touches the reality in some aspects.
We may say at least that the explanation of the second and third resonances in n--p scattering in terms of pion-pion interaction will not be adequate,8) since the analysis in the present article has shown that A-particle plays an important and essential role in these states.
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Appendix I
Here we give explicit expressions of the basis vectors of the irreducible representations of the system of two-body (one baryon and one antibaryon), three-body (two baryons and one antibaryon), four-body (two baryons and two antibaryons) and five-body (three baryons and two antibaryons).
The mathematical procedures to decompose each system into its irreducible constituents and to obtain the basis vectors of each irreducible representation are detailed in I-O-O's article. 3) So we give only information necessary for understanding the mutual correspondence between the classes and the irreducible constituents.
The transformation property of the system of m-baryons and n-antibaryons is equivalent to that of mixed tensor T,,"~~:;~::,:,;, of contravariant valence III and covariant valence n. The discussion of the system of two-body and three-body has been given in I-O-O's article. So the problem to be discussed here is the decomposition of T!,"~r. and T :;tr into their irreducible constituents. In the following we give the decomposition into irreducible constituents and their characterizing equations. The notations keep correspondence with those of reference 3).
(1) The system of two baryons and two antibaryons, T!' "a,;' " T !'"~':> is first decomposed with respect to the upper and lower indices by You ng' s diagram * It is to be noted that the decomposition by the contraction operation is in general not unique. T!':t',··, T,,:~'" correspond to class 1, "', class 9 of the system of four-body respectively. 
respectively, and T[~'lfP and T[~tJJ, satisfy similar conditions. where
TW=~T~+~T~-~T~-~T~ are characterized by respecti vel y.
Each class is characterized by quantum number M and M' which are given by* -1-[q02+S02+ (nn-qo+so) 
M=
where nil is baryon number, So is the maximum value of strangeness III the class, lo is the maximum eigen-value of 13 of the states having strangeness so, and qo is the charge of the state having So and 1 0 , i. e., qo=lo+ (nn+so)!2.
Notations used in the following tables (AB) =A(x)B(y) +B(x)A(y), [ABJ=A(x)B(y) -B(x)A(y), (ABC) =A(x)B(y) C(z) +A(x) C(y)B(z) +B(x) C(y)A(z) +B(x)A(y)C(z) +C(x)A(y)B(z) +C(x)B(y)A(z), (AAB) =A(x)A(y)B(z) +A(x)B(y)A(z) +B(x)A(y)A(z), [ABC]=A(x)B(y) C(z) -A(x) C(y)B(z) +B(x) C(y)A(z), -B(x)A(y) C(z) + C(x)A(y)B(z) -C(x)B(y)A(z),
where A, Band C are all different from each other.
In the case of five-body system the configurations of classes 10, 11, 12, 13; 17, 18, 19 are obtained from classes 6, 7, 8, 9; 14, 15, 16 Table II . Configuration of the system of two baryons and one anti baryon
F.i (-1, 1) Fa Table III .
Bi (-1,3/2) Bi (0, 0)
Bi (1, 1/2) B4 1 (1. 3/2) Bi (2, 1)
Configuration of the system of two baryons and two anti baryons 
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Appendix II
In this Appendix II we give the theoretical and experimental masses of fermions and besons. The following numerical values are taken for the parameters in Formulas (3) and (6) mL\.=1115 Mev
V(NN) = -1740 Mev
LlV=182 Mev= 1.03 X 11m U=170Mev 11U=132 Mev=0.75X 11m
In Tables (V) and (VI) for the experimental value the arithmetical mean of the masses of particles belonging to a charge multiplet is given as the mass of the multiplet. (-3, 0) 
